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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a 
rotational speed controller for 
synchronous reluctance motor that can perform 
rotor-position detecting 
sensor-less speed control on a synchronous 
reluctance motor so that the degree 
of precision of the speed control may be 
maintained against load variation in 
both low-speed and high-speed regions. 



SOLUTION: The rotating speed controller 
includes a stopping/synchronizing 
coordinate transforming section 42 which 
outputs signals to second and third 
comparators 33 and 35, and a magnetic flux 
observing section 43 after detecting 
a two-phase current and an actual magnetic flux 
from a three-phase current 
outputted to the synchronous reluctance motor 
41 and the magnetic flux 
observing section 43 which outputs a magnetic 
flux upon receiving the outputted 
two-phase current and two component voltages 
of a stopping coordinate system 
outputted from a synchronizing/stopping 
coordinate transforming section 38. 
This controller also includes a position 
estimating section 45 which estimates 
the magnetic flux angle and rotational speed of 
the rotor of the motor 41 
required for controlling the motor 41 to a high 
speed by utilizing the 
outputted magnetic flux, and a low-speed 
control section 44 which estimates the 



magnetic flux angle of the rotor required for 

controlling the motor 41 to a low 

speed and outputs the estimated magnetic flux 

angle to the transforming section 

38. 
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a g fcAa flefcCOUffit'fcSAAa /» £^'4 

[0035] iCOittotfia^^ftg?43att. #ifc/KWffi 
miSfta542*^aj^§^S2ffl«S[( i d,)^)A*S:Stt 

x. mM&w&izmmmm.Ui,e) £&.mm%.% 

45tCiB*i-S. Cl<0fc#. iJB<^«^«fiKm(Ad,e) 5 

«S^^fl:$^T8!^$*U:aES^(flux) Jffl^ 
TWtf^LT^y^TfT-x-^KLookup table) 

[003 6] 4fc. HJIB/^itaE^3afta543Wi. fifflft 

UTc0SB^«(^«h) 5r=PJfflLT. J: SI5 

S^O«l^fi68m(Ad q e)^f?jtJSe^coft^ffil^(A 
a fle )t:3aftLT. ^51fclSa!43cta5*^. 
[0037] ««gM3dl±. [llffl/f?ihJlS^SI5 

3s*^ai*$^^ihJS^^mff(Va a )a^. ma 
^2«scS( i d,)t@^^ffliefiL(R) trnM-mtm? 

ZW£t:®ikJm&coHz$mLt:nEZm.lX. * 

<o«BEH<osie«E(e a e ) zmmimtmziiij} 

^ia^S43f«. jbie<o^eiiE(e^ ) m^- 
lk®. mmmid* * ) tw&vzmmz&wz 

Uap) (r&ZM&Lxyj y&js&mz&jjL. ? 
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}%mM(A A«s) Z&h^tzWfJ >m*£sSL IX 
^4Jtl^a543efcaj*-rS. 

[ o o 3 8 j ij^v^-c. fflait^at45{i. ±m<rm&m. 

ffi(Sine value) ftt^fc&fl[(Gosine value) £fflW& 

. _ ^-<i<i« A A afi 
sin6. k = — 



^2003-33096 
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[oo39] zm. m<vmm%.u« 0 
mmu^) mmix±ii<r)®%ft(e*b)izwm 

&iE3£(I(Sine value) &tf£j£ffi(Cosine value) £ 

[0040] 
[&5] 

^ « A de X 0 A ^ 
A* 



^•dqo X ^ aft 



A* 



[0041] i^-c. 0*bi±m£ztiftm£iv>®m$ 
. Xi^tmm^kuza^xim^ixfm 

3> (Ade. A,e) . A a S {i^jtffigi&fcfcV VCfBSJS 

ti£W3iU« . A/j ) £**f§ifcfl;Ltmfct><7>-C 

i>*h A 2 {iA 4 = (Ad,eAAa b ) 2 + (Ad,«XA 

a o ) * = 2 (Aa Ad=) 2 +2 (Afl A qe ) 20 

[0042] KIT. HSJ'J 5 7 9 >X*-9M0M&® 

ws-ff 5 t:ft<ommm8m<o®fttz^xmwt& . 

[0043] *-^<^sa[^-C{i«BE«^ffl»Wfe: 
/hSV>ttS:^r-ri,^y>fc. x-y K*>f A (Dead-tine) & 
lft=J:4«BaSS*9«fe-r4. Sot. _B£L**-? 

[0044] t-^iOfiS««X<i^^jKpWi. 11 

ioT. mmv ? frt>wm#tz**)® 
®2ti&<Mwamt v ? 9 ? yx^-mmm 
izt^2nh<mm.mt<7>£<,AA q )i:jRtf>z. ±e*> 
ms&mmt. mm.\zx os^s^iKimpreferenc 

e value)-CfcoT. ±E^0He(AA,)^V^^| 

mMmb<om{A\<,)tro"xs>h^i, 40 

[004 5] L*>U ±E(0Hfi(AA,)*«-v-i. 
t. 

[0046] &vvt\ jsmxp&smi. ffi^axaw 

^iSH*^fiS^^(cltW-?.€£*y>S^«>t±E«^50 



(ttBiiil) T&S. <»vr. PlS0»a544e«. m&2 

tifiiimnKmem^iziij LTPistii«i£s»fT lt«# 

WL(<*<i)(0\-)i*%.\?xmft*mil,t&. *-?<r> 

* vi-yyu) 44-ib£gT. WMftimmmtmiz 

[0047] (Saf$H«a544«. ^-^£0fl£S^ 

x«%anigai^t. ±a<oql«am^i<oll(AA,)$•'o , 
[0048] ot. mmv 5 ^ ^ yx^-^4i£(Si$M 

JftxSfc^^JIS (*-^<^(,snjp) i^c^-^^ 

iiK»£a^s^^<oamfc«3c«fl:a544-i^s»^(c 

[ 0 0 4 9 1 3W\ ^-fmmommm. mmtm 
^3544-iaii. mm%m&fr^im®imizm%.z 

tlX tiJA ? tl*:m£ z ?cr>®&m ( o)» e ) t PI K»a544e 
^R0[lllES[Jg(a) e i)t$:ikSgLT. (S3®J«?:fif3*»X 

®iz. xa. mm&i>imm®iz%&t$izmjm 
fanmm.mw<zMz£ix. 



(11) 
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[0050] z<r)t&>. ititmssma (44-ia > «. 
*-?<7>mm^ ftimmmmzmffim. (a..) 

K±oT, ®jS«lffll*»^>ffiiS$(iaifc:. 
&t:#>mmmfrt S. Hte. itt&aLgUgg? (44-1 

a) li. sa$flffii*^fia[*Jts«=^*>sfc# 

n.&tmiHffllgB (44e) <o>ei) COA^J 

sg (44f> tffcw-s. 

[0051] gS2«#£44fli. PIMWSP44ei: 

3LSlt$^i544-la*^A*$^3tSffl«5:«4i-L 

r. «-^mi.a544-ibcai*-fs. ft^t^jBusw-ib 

[0052] 

fttyy-im&irr iz®&mmmifo t § . aw 
[0053] xmuztezfrnvy-rfyx*-? 
MLizmKmmrtBa&imzit&zbtX'tx. mm 

k^oWkifiht. 

[0054] *muz®&mmv779yx : e- 
*(o®im§®iwm.£}s^xii. asswtfjy/oi 

agnatic Bodeling) fcflJBLT«8^fci OSHtT 

*>r yy??y* t*t i,xwm®*~*sm)z-s-h zktz 
mTn&mmiiiz-r&zkimuwmco^-fwmm 



20 



[@i ] *%HHt«5H«iU7^^yxt-^£7)i5]ggE 
[@2] mm»7'?9yx*-'?<r>'^sszm-hmsL(r> 

[03] fi!5lW)Pia8U7^^yx^-^<7)|lISE3LS$iJffil 

[«^)ilBB] 
io si-sums 

33-«2tt*a 

35---^3Jt8S? 
3fr-«j|SH»S5 

37- 
38- 

39-3fflSE8S£35 
40»-f^WI» 
20 41 -PM'j^^yx*-* 

42- 

43- issiKaa 

43b--|SB 
43c-gS5Jt«& 

43e--^4JtoRa 

43t -wsmsm 
30 44-ffiasi»a5 

44a-^aA» 

44c-aaa5 
44*-fi^«r»n 

44f- -warnm 

44- ia •itmfc^^a 

44-lb ■ X^ y^-y^g? 

40 
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mi] 



v -aL 



43 




82 



On 



[02] 



0.400 
0.350 




flux(id.iqrO) 



-flUX(»dJqr=15) 



iHMvia~v l iai 

BuxQd=15.l Q ) 



[03] 




(13) 
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^y^>- 2-Xh'J-h, 68 T*>-Y>, 364-91 

F^-A(##) 5H576 AA20 BB10 DD05 DD09 EE01 
EE11 GG01 GG02 HB02 JJ03 
JJ04 JJ06 JJ24 JJ26 LL14 
LL22 LL34 LL46 



